E ndovascular thrombectomy (ET) of acute stroke related to anterior circulation tandem lesions is technically challenging but may lead to similar outcomes as compared with patients with isolated intracranial occlusions.
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outcomes after ET is not clear. We aim to compare outcomes of patients with tandem lesions from atherosclerosis and dissection treated with ET in a large individual patient data pooled analysis.
Methods

Patient Selection
TITAN (Thrombectomy in Tandem Lesions) collaboration pooled individual data of prospectively collected thrombectomy databases across 18 institutions for all consecutive anterior circulation tandem patients who underwent emergent ET. A tandem lesion was defined by the association of a proximal intracranial occlusion and a cervical internal carotid artery (ICA) lesion (complete occlusion or severe stenosis ≥90% NASCET; Figure 1 ). The cause of the cervical ICA lesion was defined according to its morphology on angiograms (suprabulbar flame-shaped lesion for dissection and calcified bulbar lesion for atherosclerosis). Patients with unclear cause or >1 cause were excluded. Management of tandem lesions was detailed in the online-only Data Supplement. The institutional review boards approved the study.
Outcomes Measures
The primary outcome measure was the favorable outcome defined as 90-day modified Rankin 
Results
Of 454 screened patients with tandem lesions, 127 were excluded because of the absence of data on the cause of cervical ICA lesions ( Figure I in the online-only Data Supplement). Sixty-five patients had a cervical ICA dissection, and the remaining 230 a cervical ICA atherosclerotic lesion. Patients with dissection were younger than patients with cervical ICA atherosclerosis type (mean age, 52 versus 67 years; P<0.0001) ( Table I in the online-only Data Supplement). Although hypertension and hypercholesterolemia were less frequent in the dissection group, the rates of antiplatelet and heparin therapy used during procedure were similar. The cervical ICA procedure differed between the 2 groups (P=0.009) with a higher rate of cervical ICA angioplasty alone in the atherosclerosis group (19.2% versus 5.9%). Figure 2 shows the 90-day clinical outcome according to the study group. As shown in the Table, there was no difference in favorable outcome rate between the study groups, with an odds ratio for dissection of 1.08 (95% confidence interval, 0.50-2.30) after prespecified adjustment on center, age, and admission National Institutes of Health Stroke Scale. Similar result was found after additional adjustment on the group baseline differences (hypertension, thrombolysis, intracranial ICA complete occlusion, and cervical procedure), with a fully adjusted odds ratio of 1.01 (95% confidence interval, 0.45-2.24). About secondary outcomes, we found also no difference between the 2 groups, except a nonsignificant difference toward a higher successful reperfusion in dissection group with a fully adjusted odds ratio of 2. 
Discussion
Our study demonstrated that patients with atherosclerotic and dissection causes of anterior circulation tandem large-vessel occlusion strokes presented similar outcomes after ET.
We found no differences in the clinical outcomes of tandem patients, whereas patients with dissection were significantly younger and exhibited a lower prevalence of vascular risk factors. Arterial dissection is an acute process, hampering the opportunity to develop cerebral circulation collaterals (such as cardioembolic strokes), which is a well-known predictive factor of good outcome after reperfusion. 3 The situation for the atherosclerotic process is different, as the latter evolves slowly, enhancing the possibility to collateral development. Atheroembolic strokes from stenoocclusive cervical ICA lesions have been associated with better leptomeningeal collateral flow compared with cardioembolic strokes. 4 Our study showed similar rates of successful reperfusion in both atherosclerotic and dissection groups. A similar successful reperfusion rate was reported in a recent meta-analysis. 5 Interestingly, time to endovascular reperfusion was also similar between the 2 groups.
No differences were observed in the safety outcomes. Emergent stenting raises the concern of stent thrombosis while increasing hemorrhagic risk by abruptly increasing perfusion pressures, especially with the use of the antiplatelet therapy or in the setting of thrombolysis. A more conservative approach may be considered for dissection in case good collaterals is observed, 6 especially considering the potential of healing of the dissected ICA over time. In our study, stenting of the cervical lesion was the therapeutic approach chosen for the majority of the patients without significant differences in the outcomes based on the stroke cause, and the rates of antiplatelet and heparin therapy used during ET were similar. Our study had several limitations including retrospective, noncontrolled study design, and lack of a core laboratory. In addition, all participating centers had individual selection protocols (which may have introduced selection bias) and heterogeneous antithrombotic strategies. Conversely, strengths of our study included the multicenter design, the use of contemporary technology, and the fact that this is the largest described series of patients who underwent ET for large-vessel occlusion strokes from tandem lesions.
Conclusions
Tandem stroke patients consecutive to atherosclerosis and dissection treated with ET had similar 90-day clinical outcomes. Thus, the cervical ICA lesion cause may not influence the therapeutic decision of the treating physicians.
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